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ferred the bill (H.R. 2020) to amend the High-Performance Com-
puting Act of 1991 to authorize activities for support of networking
and information technology research, and for other purposes, hav-
ing considered the same, report favorably thereon with an amend-
ment and recommend that the bill as amended do pass.
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I. BiLL

The amendment is as follows:
Strike all after the enacting clause and insert the following:

SECTION 1. SHORT TITLE.

This Act may be cited as the “Networking and Information Technology Research
and Development Act of 2009”.

SEC. 2. PROGRAM PLANNING AND COORDINATION.

(a) PERIODIC REVIEWS.—Section 101 of the High-Performance Computing Act of
1991 (15 U.S.C. 5511) is amended by adding at the end the following new sub-
section:

“(d) PErIODIC REVIEWS.—The agencies identified in subsection (a)(3)(B) shall—

“(1) periodically assess the contents and funding levels of the Program Com-
ponent Areas and restructure the Program when warranted, taking into consid-
eration any relevant recommendations of the advisory committee established
under subsection (b); and

“(2) ensure that the Program includes large-scale, long-term, interdisciplinary
research and development activities, including activities described in section
104.”.

(b) DEVELOPMENT OF STRATEGIC PLAN.—Section 101 of such Act (15 U.S.C. 5511)
is amended further by adding after subsection (d), as added by subsection (a) of this
Act, the following new subsection:

“(e) STRATEGIC PLAN.—

“(1) IN GENERAL.—The agencies identified in subsection (a)(3)(B), working
through the National Science and Technology Council and with the assistance
of the National Coordination Office established under section 102, shall develop,
within 12 months after the date of enactment of the Networking and Informa-
tion Technology Research and Development Act of 2009, and update every 3
years thereafter, a 5-year strategic plan to guide the activities described under
subsection (a)(1).

“(2) CONTENTS.—The strategic plan shall specify near-term and long-term ob-
jectives for the Program, the anticipated time frame for achieving the near-term
objectives, the metrics to be used for assessing progress toward the objectives,
and how the Program will—

“(A) foster the transfer of research and development results into new
technologies and applications for the benefit of society, including through
cooperation and collaborations with networking and information technology
research, development, and technology transition initiatives supported by
the States;

“(B) encourage and support mechanisms for interdisciplinary research
and development in networking and information technology, including
through collaborations across agencies, across Program Component Areas,
with industry, with Federal laboratories (as defined in section 4 of the Ste-
venson-Wydler Technology Innovation Act of 1980 (15 U.S.C. 3703)), and
with international organizations;

“(C) address long-term challenges of national importance for which solu-
tions require large-scale, long-term, interdisciplinary research and develop-
ment;

“(D) place emphasis on innovative and high-risk projects having the po-
tential for substantial societal returns on the research investment;

“(E) strengthen all levels of networking and information technology edu-
cation and training programs to ensure an adequate, well-trained work-
force; and

“(F) attract more women and underrepresented minorities to pursue post-
secondary degrees in networking and information technology.

“(3) NATIONAL RESEARCH INFRASTRUCTURE.—The strategic plan developed in ac-
cordance with paragraph (1) shall be accompanied by milestones and roadmaps for
establishing and maintaining the national research infrastructure required to sup-
port the Program, including the roadmap required by subsection (a)(2)(E).

“(4) RECOMMENDATIONS.—The entities involved in developing the strategic plan
under paragraph (1) shall take into consideration the recommendations—

“(A) of the advisory committee established under subsection (b); and

“(B) of the stakeholders whose input was solicited by the National Coordina-
tion Office, as required under section 102(b)(3).

“(5) REPORT TO CONGRESS.—The Director of the National Coordination Office shall
transmit the strategic plan required under paragraph (1) to the advisory committee,
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the Committee on Commerce, Science, and Transportation of the Senate, and the
Committee on Science and Technology of the House of Representatives.”.

(c) ADDITIONAL RESPONSIBILITIES OF DIRECTOR.—Section 101(a)(2) of such Act (15
U.S.C. 5511(a)(2)) is amended—

(1) by redesignating subparagraphs (E) and (F) as subparagraphs (F) and (G),
respectively; and

(2) by inserting after subparagraph (D) the following new subparagraph:

“(E) encourage and monitor the efforts of the agencies participating in the
Program to allocate the level of resources and management attention nec-
essary to ensure that the strategic plan under subsection (e) is developed
and executed effectively and that the objectives of the Program are met;”.

(d) ADVISORY COMMITTEE.—Section 101(b)(1) of such Act (15 U.S.C. 5511(b)(1)) is
amended by inserting after “an advisory committee on high-performance com-
puting,” the following: “in which the co-chairs shall be members of the President’s
Council of Advisors on Science and Technology and with the remainder of the com-
mittee”.

(e) REPORT.—Section 101(a)(3) of such Act (15 U.S.C. 5511(a)(3)) is amended—

(1) in subparagraph (C)—

(A) by striking “is submitted,” and inserting “is submitted, the levels for
the previous fiscal year,”; and

(B) by striking “each Program Component Area;” and inserting “each Pro-
gram Component Area and research area supported in accordance with sec-
tion 104;”;

(2) in subparagraph (D)—

(A) by striking “each Program Component Area,” and inserting “each Pro-
gram Component Area and research area supported in accordance with sec-
tion 104,”;

(B) by striking “is submitted,” and inserting “is submitted, the levels for
the previous fiscal year,”; and

(C) by striking “and” after the semicolon;

(3) by redesignating subparagraph (E) as subparagraph (G); and

(4) by inserting after subparagraph (D) the following new subparagraphs:

“(E) include a description of how the objectives for each Program Compo-
nent Area, and the objectives for activities that involve multiple Program
Component Areas, relate to the objectives of the Program identified in the
strategic plan required under subsection (e);

“(F) include—

“(i) a description of the funding required by the National Coordina-
tion Office to perform the functions specified under section 102(b) for
the next fiscal year by category of activity;

“(i1) a description of the funding required by such Office to perform
the functions specified under section 102(b) for the current fiscal year
by category of activity; and

“(iii) the amount of funding provided for such Office for the current
fiscal year by each agency participating in the Program; and”.

(f) DEFINITION.—Section 4 of such Act (15 U.S.C. 5503) is amended—

(1) by redesignating paragraphs (1) through (7) as paragraphs (2) through (8),
respectively;

(2) by inserting before paragraph (2), as so redesignated, the following new
paragraph:

“(1) ‘cyber-physical systems’ means physical or engineered systems whose net-
working and information technology functions and physical elements are deeply
integrated and are actively connected to the physical world through sensors, ac-
tuators, or other means to perform monitoring and control functions;”;

(3) in paragraph (4), as so redesignated—

(A) by striking “high-performance computing” and inserting “networking
and information technology”; and

(B) by striking “supercomputer” and inserting “high-end computing”;

(4) in paragraph (6), as so redesignated, by striking “network referred to as”
and all that follows through the semicolon and inserting “network, including ad-
vanced computer networks of Federal agencies and departments;”’; and

(5) in paragraph (7), as so redesignated, by striking “National High-Perform-
ance Computing Program” and inserting “networking and information tech-
nology research and development program”.

SEC. 3. LARGE-SCALE RESEARCH IN AREAS OF NATIONAL IMPORTANCE.

Title I of such Act (15 U.S.C. 5511) is amended by adding at the end the following
new section:
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“SEC. 104. LARGE-SCALE RESEARCH IN AREAS OF NATIONAL IMPORTANCE.

“(a) IN GENERAL.—The Program shall encourage agencies identified in section
101(a)(3)(B) to support large-scale, long-term, interdisciplinary research and devel-
opment activities in networking and information technology directed toward applica-
tion areas that have the potential for significant contributions to national economic
competitiveness and for other significant societal benefits. Such activities, ranging
from basic research to the demonstration of technical solutions, shall be designed
to advance the development of research discoveries. The advisory committee estab-
lished under section 101(b) shall make recommendations to the Program for can-
didate research and development areas for support under this section.

“(b) CHARACTERISTICS.—

h“(ﬁ) IN GENERAL.—Research and development activities under this section
shall—

“(A) include projects selected on the basis of applications for support
through a competitive, merit-based process;

“(B) involve collaborations among researchers in institutions of higher
education and industry, and may involve nonprofit research institutions
and Federal laboratories, as appropriate;

“(C) when possible, leverage Federal investments through collaboration
with related State initiatives; and

“(D) include a plan for fostering the transfer of research discoveries and
the results of technology demonstration activities, including from institu-
tions of higher education and Federal laboratories, to industry for commer-
cial development.

“(2) COST-SHARING.—In selecting applications for support, the agencies shall
give special consideration to projects that include cost sharing from non-Federal
sources.

“(3) AGENCY COLLABORATION.—If 2 or more agencies identified in section
101(a)(3)(B), or other appropriate agencies, are working on large-scale research
and development activities in the same area of national importance, then such
agencies shall strive to collaborate through joint solicitation and selection of ap-
plications for support and subsequent funding of projects.

“(4) INTERDISCIPLINARY RESEARCH CENTERS.—Research and development ac-
tivities under this section may be supported through interdisciplinary research
centers that are organized to investigate basic research questions and carry out
technology demonstration activities in areas described in subsection (a). Re-
search may be carried out through existing interdisciplinary centers, including
those authorized under section 7024(b)(2) of the America COMPETES Act (Pub-
lic Law 110-69; 42 U.S.C. 18620-10).”.

SEC. 4. CYBER-PHYSICAL SYSTEMS AND INFORMATION MANAGEMENT.

(a) ADDITIONAL PROGRAM CHARACTERISTICS.—Section 101(a)(1) of such Act (15
U.S.C. 5511(a)(1)) is amended—
(1) in subparagraph (H), by striking “and” after the semicolon;
(2) in subparagraph (I), by striking the period at the end and inserting a
semicolon; and
(3) by adding at the end the following new subparagraphs:

“(J) provide for increased understanding of the scientific principles of
cyber-physical systems and improve the methods available for the design,
development, and operation of cyber-physical systems that are character-
ized by high reliability, safety, and security; and

“K) provide for research and development on human-computer inter-
actions, visualization, and information management.”.

(b) TAask FORCE.—Title I of such Act (15 U.S.C. 5511) is amended further by add-
ing after section 104, as added by section 3, the following new section:

“SEC. 105. UNIVERSITY/INDUSTRY TASK FORCE.

“(a) ESTABLISHMENT.—Not later than 180 days after the date of enactment of the
Networking and Information Technology Research and Development Act of 2009,
the Director of the National Coordination Office established under section 102 shall
convene a task force to explore mechanisms for carrying out collaborative research
and development activities for cyber-physical systems, including the related tech-
nologies required to enable these systems, through a consortium or other appro-
priate entity with participants from institutions of higher education, Federal labora-
tories, and industry.

“(b) FuNncTIONS.—The task force shall—

“(1) develop options for a collaborative model and an organizational structure
for such entity under which the joint research and development activities could
be planned, managed, and conducted effectively, including mechanisms for the



5

allocation of resources among the participants in such entity for support of such
activities;

“(2) propose a process for developing a research and development agenda for
such entity, including objectives and milestones;

“(3) define the roles and responsibilities for the participants from institutions
of higher education, Federal laboratories, and industry in such entity;

“(4) propose guidelines for assigning intellectual property rights and for the
transfer of research results to the private sector; and

“(5) make recommendations for how such entity could be funded from Federal,
State, and non-governmental sources.

“(c) COMPOSITION.—In establishing the task force under subsection (a), the Direc-
tor of the National Coordination Office shall appoint an equal number of individuals
from institutions of higher education and from industry with knowledge and exper-
tise in cyber-physical systems, of which 2 may be selected from Federal laboratories.

“(d) REPORT.—Not later than 1 year after the date of enactment of the Networking
and Information Technology Research and Development Act of 2009, the Director of
the National Coordination Office shall transmit to the Committee on Commerce,
Science, and Transportation of the Senate and the Committee on Science and Tech-
nology of the House of Representatives a report describing the findings and rec-
ommendations of the task force.”.

SEC. 5. NATIONAL COORDINATION OFFICE.
Section 102 of such Act (15 U.S.C. 5512) is amended to read as follows:
“SEC. 102. NATIONAL COORDINATION OFFICE.

“(a) ESTABLISHMENT.—The Director shall establish a National Coordination Office
with a Director and full-time staff.
“(b) FuncTiONS.—The National Coordination Office shall—

“(1) provide technical and administrative support to—

“(A) the agencies participating in planning and implementing the Pro-
gram, including such support as needed in the development of the strategic
plan under section 101(e); and

“(B) the advisory committee established under section 101(b);

“(2) serve as the primary point of contact on Federal networking and informa-
tion technology activities for government organizations, academia, industry, pro-
fessional societies, State computing and networking technology programs, inter-
ested citizen groups, and others to exchange technical and programmatic infor-
mation;

“(3) solicit input and recommendations from a wide range of stakeholders dur-
ing the development of each strategic plan required under section 101(e)
through the convening of at least 1 workshop with invitees from academia, in-
dustry, Federal laboratories, and other relevant organizations and institutions;

“(4) conduct public outreach, including the dissemination of findings and rec-
ommendations of the advisory committee, as appropriate; and

“(5) promote access to and early application of the technologies, innovations,
and expertise derived from Program activities to agency missions and systems
across the Federal Government and to United States industry.

“(c) SOURCE OF FUNDING.—

“(1) IN GENERAL.—The operation of the National Coordination Office shall be
supported by funds from each agency participating in the Program.

“(2) SPECIFICATIONS.—The portion of the total budget of such Office that is
provided by each agency for each fiscal year shall be in the same proportion as
each such agency’s share of the total budget for the Program for the previous
fiscal year, as specified in the report required under section 101(a)(3).”.

SEC. 6. IMPROVING NETWORKING AND INFORMATION TECHNOLOGY EDUCATION.

Section 201(a) of such Act (15 U.S.C. 5521(a)) is amended—

(1) by redesignating paragraphs (2) through (4) as paragraphs (3) through (5),
respectively; and

(2) by inserting after paragraph (1) the following new paragraph:

“(2) the National Science Foundation shall use its existing programs, in col-
laboration with other agencies, as appropriate, to improve the teaching and
learning of networking and information technology at all levels of education and
to increase participation in networking and information technology fields, in-
cluding by women and underrepresented minorities;”.

SEC. 7. CONFORMING AND TECHNICAL AMENDMENTS.

(a) SECTION 3.—Section 3 of such Act (15 U.S.C. 5502) is amended—
(1) in the matter preceding paragraph (1), by striking “high-performance com-
puting” and inserting “networking and information technology”;
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(2) in paragraph (1), in the matter preceding subparagraph (A), by striking
“high-performance computing” and inserting “networking and information tech-
nology”;

(3) in subparagraphs (A) and (F) of paragraph (1), by striking “high-perform-
ance computing” each place it appears and inserting “networking and informa-
tion technology”; and

(4) in paragraph (2)—

(A) by striking “high-performance computing and” and inserting “net-
working and information technology and”; and

(B) by striking “high-performance computing network” and inserting “net-
working and information technology”.

(b) TITLE I.—The heading of title I of such Act (15 U.S.C. 5511) is amended by
striking “HIGH-PERFORMANCE COMPUTING” and inserting “NETWORKING
AND INFORMATION TECHNOLOGY”.

(c) SECTION 101.—Section 101 of such Act (15 U.S.C. 5511) is amended—

(1) in the section heading, by striking “HIGH-PERFORMANCE COM-
PUTING” and inserting “NETWORKING AND INFORMATION TECH-
NOLOGY RESEARCH AND DEVELOPMENT”;

(2) in subsection (a)—

(A) in the subsection heading, by striking “NATIONAL HIGH-PERFORMANCE
COMPUTING” and inserting “NETWORKING AND INFORMATION TECHNOLOGY
RESEARCH AND DEVELOPMENT”;

(B) in paragraph (1) of such subsection—

(i) in the matter preceding subparagraph (A), by striking “National
High-Performance Computing Program” and inserting “networking and
information technology research and development program”;

(i) in subparagraph (A), by striking “high-performance computing,
including networking” and inserting “networking and information tech-
nology”; and

(ii1) in subparagraphs (B), (C), and (G), by striking “high-perform-
ance” each place it appears and inserting “high-end”; and

(C) in paragraph (2) of such subsection—

(i) in subparagraphs (A) and (C)—

(I) by striking “high-performance computing” each place it ap-
pears and inserting “networking and information technology”; and

(ID) by striking “development, networking,” each place it appears
and inserting “development,”; and

(ii) in subparagraphs (F) and (G), as redesignated by section 2(c)(1)
of this Act, by striking “high-performance” each place it appears and
inserting “high-end”;

(3) in subsection (b)(1), in the matter preceding subparagraph (A), by striking
“high-performance computing” both places it appears and inserting “networking
and information technology”; and

(4) in subsection (c)(1)(A), by striking “high-performance computing” and in-
serting “networking and information technology”.

(d) SECTION 201.—Section 201(a)(1) of such Act (15 U.S.C. 5521(a)(1)) is amended
by striking “high-performance computing” and all that follows through “net-
working;” and inserting “networking and information research and development;”.

(e) SECTION 202.—Section 202(a) of such Act (15 U.S.C. 5522(a)) is amended by
striking “high-performance computing” and inserting “networking and information
technology”.

(f) SECTION 203.—Section 203(a)(1) of such Act (15 U.S.C. 5523(a)(1)) is amended
by striking “high-performance computing and networking” and inserting “net-
working and information technology”.

(g) SECTION 204.—Section 204(a)(1) of such Act (15 U.S.C. 5524(a)(1)) is amend-
ed—

(1) in subparagraph (A), by striking “high-performance computing systems
and networks” and inserting “networking and information technology systems
and capabilities”; and

(2) in subparagraph (C), by striking “high-performance computing” and insert-
ing “networking and information technology”.

(h) SECTION 205.—Section 205(a) of such Act (15 U.S.C. 5525(a)) is amended by
striking “computational” and inserting “networking and information technology”.

(i) SECTION 206.—Section 206(a) of such Act (15 U.S.C. 5526(a)) is amended by
striking “computational research” and inserting “networking and information tech-
nology research”.

(j) SECTION 208.—Section 208 of such Act (15 U.S.C. 5528) is amended—
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(1) in the section heading, by striking “HIGH-PERFORMANCE COM-
PUTING” and inserting “NETWORKING AND INFORMATION TECH-
NOLOGY”; and

(2) in subsection (a)—

(A) in paragraph (1), by striking “High-performance computing and asso-
ciated” and inserting “Networking and information”;

(B) in paragraph (2), by striking “high-performance computing” and in-
serting “networking and information technologies”;

(C) in paragraph (4), by striking “high-performance computers and associ-
ated” and inserting “networking and information”; and

(D) in paragraph (5), by striking “high-performance computing and associ-
ated” and inserting “networking and information”.

II. PURPOSE OF THE BILL

The purpose of this bill is to strengthen the planning and coordi-
nation mechanisms of the Networking and Information Technology
Research and Development (NITRD) program and to update the re-
search content of the program. The legislation implements a num-
ber of recommendations made in a recent President’s Council of
Advisors on Science and Technology (PCAST) assessment of the
program.

III. BACKGROUND AND NEED FOR THE LEGISLATION

Over the past 50 years, advances in networking and information
technology (NIT) such as the internet and wireless communication
technologies have permeated society and contributed significantly
to the growth of the U.S. economy. Breakthroughs in the coming
decades are expected to lead to a more reliable and secure internet,
personalized health monitoring, and increased transportation safe-
ty and efficiency. Advances in networking and information tech-
nologies and their anticipated benefits are built upon a strong foun-
dation of research and development (R&D).

The NITRD program, originally authorized in the High Perform-
ance Computing Act of 1991 (P.L. 102-194), is a multi-agency re-
search effort to accelerate progress in the advancement of com-
puting and networking technologies and to support leading edge
computational research in a range of science and engineering
fields. The 1991 statute established a set of mechanisms and proce-
dures to provide for interagency planning, coordination, and budg-
eting of R&D activities carried out under the program.

The NITRD Subcommittee of the National Science and Tech-
nology Council (NSTC) is the working body for interagency plan-
ning and coordination and includes representatives from each of
the participating NITRD agencies as well as the Office of Manage-
ment and Budget (OMB) and the Office of Science and Technology
Policy (OSTP). In the current fiscal year (FY 2009), 13 Federal
agencies are full participants in the NITRD program and requested
a total budget of $3.55 billion, an increase of $0.21 billion or ap-
proximately 6 percent over the FY 2008 level of $3.34 billion. Addi-
tional agencies participate in the planning activities of the NITRD
program, but do not report their funding levels or contribute to the
operating budget of the National Coordination Office (NCO). The
NCO provides staff support for the NITRD Subcommittee and the
program’s Advisory Committee and serves as the public interface
for the program. Currently, the NITRD program is divided into
eight major research components: Cyber Security and Information
Assurance; High End Computing Infrastructure and Applications;
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High End Computing Research and Development; Human Com-
puter Interaction and Information Management; High Confidence
Software and Systems; Large Scale Networking; Software Design
aFiiTProductivity; and Social, Economic, and Workforce Implications
of IT.

In August 2007, PCAST completed an assessment of the NITRD
program and issued a report entitled, Leadership Under Challenge:
Information Technology R&D in a Competitive World. The report
indicates that while the U.S. remains the global leader in NIT, sev-
eral countries, including China and India, are investing heavily in
R&D and higher education. PCAST found that while the NITRD
program has been effective at addressing the IT needs of the Fed-
eral agencies and the Nation, a number of changes are necessary
to guarantee continued U.S. leadership in networking and informa-
tion technology. Specifically, PCAST recommended improvements
in the program’s planning, prioritization and coordination func-
tions; a rebalancing of the investment portfolio toward long-term,
large-scale R&D; adjustments to the research content of the pro-
gram; and a focus on workforce training through improved NIT
education.

IV. HEARING SUMMARY

During the 110th Congress, the Committee on Science and Tech-
nology held one hearing relevant to H.R. 2020.

On Thursday July 31, 2008, the Honorable Bart Gordon pre-
siding, the Committee on Science and Technology held an oversight
hearing to review the multi-agency NITRD program. The hearing
examined the program in light of the recent assessment of PCAST
and explored whether additional legislative adjustments to the pro-
gram were needed. Witnesses for the hearing included: (1) Dr.
Chris L. Greer, Director, National Coordination Office for Net-
working and Information Technology Research and Development
program; (2) Dr. Daniel A. Reed, Director of Scalable and Multicore
Computing, Microsoft; (3) Dr. Craig Stewart, Associate Dean, Re-
search Technologies, Indian University, and representing the Coali-
tion for Academic Scientific Computation (CASC); and (4) Mr. Don
C. Winter, Vice President for Engineering and Information Tech-
nology, Phantom Works, the Boeing Company. Witnesses agreed
with the PCAST recommendations and provided additional rec-
ommendations for the Committee to consider.

During the 111th Congress, the Committee on Science and Tech-
nology held one hearing relevant to H.R. 2020.

On Wednesday, April 1, 2009, the Honorable Bart Gordon pre-
siding, the Committee on Science and Technology held a hearing to
receive testimony on a draft legislative proposal to strengthen the
planning and coordination mechanisms and to update the research
scope of the NITRD program based on the recommendations and
findings from the PCAST assessment. There were four witnesses:
(1) Dr. Chris L. Greer, Director, National Coordination Office for
Networking and Information Technology Research and Develop-
ment program (2) Dr. Peter Lee, Professor and Head, Computer
Science Department, Carnegie Mellon University; (3) Mr. Amit
Yoran, Chairman and Chief Executive Officer, NetWitness Cor-
poration; and (4) Dr. Deborah Estrin, Director, Center for Embed-
ded Networked Sensing, University of California, Los Angeles. Wit-
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nesses largely supported the draft legislation and provided rec-
ommendations on ways to improve the legislation. Specifically, wit-
nesses highlighted the need to improve NIT education and asked
the Committee to consider additional language to address that
issue.

V. COMMITTEE ACTIONS

As summarized in Section IV of this report, the Committee on
Science and Technology heard testimony relevant to H.R. 2020 in
the 110th Congress at a hearing held on July 31, 2008. The Com-
mittee heard testimony in the 111th Congress on a discussion draft
of H.R. 2020 at a hearing held on April 1, 2009.

On April 22, 2009, Representative Bart Gordon, Chairman of the
Committee on Science and Technology, for himself, Mr. Hall, Mr.
Lipinski, Mr. Ehlers, Mr. Wu, Ms. Biggert, and Mr. Lujan, intro-
duced H.R. 2020, the Networking and Information Technology Re-
search and Development Act of 2009, a bill to amend the High-Per-
formance Computing Act of 1991 to authorize activities for support
of networking and information technology research, and for other
purposes.

The Committee on Science and Technology met to consider H.R.
2020 on April 29, 2009.

e An amendment was offered by Mr. Gordon requiring the re-
placement of the term “high-performance computing” throughout
the bill and underlying statute with “networking and information
technology” to more accurately reflect the current scope of R&D ac-
tivities included in the program. The amendment was agreed to by
voice vote.

e An amendment was offered by Ms. Woolsey requiring that the
strategic plan address how the program will attract more women
and underrepresented minorities to pursue postsecondary degrees
in networking and information technology; the amendment also re-
quired the National Science Foundation to use its existing pro-
grams to improve networking and information technology education
at all levels. The amendment was agreed to by voice vote.

e An amendment was offered by Mr. Lujan clarifying that re-
search activities conducted by federal laboratories and institutions
of higher education should be considered in technology transfer
plans; the amendment also required the task force established in
section 4 to define the roles and responsibilities of Federal labora-
tories in a collaborative research model for cyber-physical systems.
The amendment was agreed to by voice vote.

Mr. Hall moved that the Committee favorably report the bill,
H.R. 2020, as amended, to the House with the recommendation
that the bill, as amended, do pass, and that the staff be instructed
to make technical and conforming changes to the bill, as amended,
and prepare the legislative report and that the Chairman take all
necessary steps to bring the bill before the House for consideration.
The motion was agreed to by a voice vote.

VI. SUMMARY OF MAJOR PROVISIONS OF THE BILL

e Requires the development and periodic update of a strategic
plan for the NITRD program which specifies near-term and long-
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term objectives, and the timeframe and metrics for achieving those
objectives.

e Authorizes NITRD agencies to support large-scale, long-term,
interdisciplinary research in areas of national importance.

e Requires the NCO Director to convene a task force, with rep-
resentatives from universities, industries, and federal laboratories,
to explore mechanisms for carrying out collaborative research and
development activities for cyber-physical systems.

e Formally establishes the NCO; delineates the office’s respon-
sibilities; mandates annual operating budgets; specifies the source
of funding for the office (consistent with current practice); and
stresses the role of the NCO in developing the strategic plan and
in public outreach and communication with outside communities of
interest.

VII. SECTION-BY-SECTION ANALYSIS

Section 1. Short title

“Networking and Information Technology Research and Develop-
ment Act of 2009”.

Sec. 2. Program planning and coordination

Requires the NITRD agencies to periodically assess the program
contents and funding levels and to update the program accordingly.

Requires the NITRD agencies to develop and periodically update
(at 3-year intervals) a strategic plan for the program. The charac-
teristics and content of the strategic plan are described, and in-
clude strengthening NIT education, fostering technology transfer,
and encouraging innovative, large-scale, and interdisciplinary re-
search.

Encourages a more active role for OSTP in ensuring that the
strategic plan is developed and executed effectively and that the
objectives of the program are met.

Ensures that the existing advisory committee for NITRD is close-
ly linked to the President’s Council of Advisors on Science and
Technology while retaining the necessary breadth and depth of ex-
pertise in NIT fields.

Specifies that the annual report now required for the NITRD pro-
gram explicitly describes how the program activities planned and
underway relate to the objectives specified in the strategic plan.

Specifies that the annual report now required for the NITRD pro-
gram include a description of research areas supported in accord-
ance with section 3, including the same budget information as is
required for the program component areas.

Sec. 3. Large-scale research in areas of national importance

Authorizes NITRD agencies to support large-scale, long-term,
interdisciplinary research with the potential to make significant
contributions to society and U.S. economic competitiveness and to
encourage collaboration between at least two agencies as well as
cost-sharing from non-federal sources.

Characteristics of the projects supported include: collaborations
among researchers in institutions of higher education and industry,
and may involve nonprofit research institutions and federal labora-
tories; leveraging of federal investments through collaboration with
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related State initiatives, when possible; and plans for fostering
technology transfer.

Authorizes support of activities under this section through inter-
disciplinary research centers that are organized to investigate basic
research questions and carry out technology demonstration activi-
ties.

Sec. 4. Cyber-physical systems and information management

Requires the program to support research and development in
cyber-physical systems, human-computer interactions, visualiza-
tion, and information management.

Requires the NCO Director to convene a university/industry task
force to explore mechanisms for carrying out collaborative research
and development activities for cyber-physical systems with partici-
pants from universities, federal laboratories, and industry. The
NCO is to report to Congress on any findings and recommendations
from the task force on models for collaborative R&D.

Sec. 5. National Coordination Office

Formally establishes the NCO; delineates the office’s responsibil-
ities; mandates annual operating budgets; specifies the source of
funding for the office (consistent with current practice); and
stresses the role of the NCO in developing the strategic plan and
in public outreach and communication with outside communities of
interest.

VIII. COMMITTEE VIEWS
PROGRAM PLANNING AND COORDINATION

The Committee believes that while the NITRD program has been
largely successful in coordinating networking and information R&D
activities across the federal government, the continued success and
strength of the program depends on the willingness of all relevant
agencies to be fully engaged in the program. The Committee has
identified two agencies that should be more active participants in
the NITRD program: the Department of Homeland Security (DHS)
and the Department of Education (ED).

Representatives from the Science and Technology Directorate of
DHS do participate in working group meetings for some of the pro-
gram component areas, in particular Cyber Security and Informa-
tion Assurance. However, the lack of commitment by the agency as
a whole inhibits the ability of DHS and other NITRD agencies to
effectively leverage each other’s research investments in cybersecu-
rity and to accurately identify research gaps in this crucial area.
With the number of reported cyber attacks rising every day, it is
becoming increasingly important that the federal government effec-
tively coordinate and strengthen its cybersecurity R&D efforts. The
Committee feels that the small contribution DHS would have to
make in support of the NITRD National Coordination Office—ap-
proximately $45,000 dollars annually—would be paid back many
times by the benefits the agency would reap from full involvement
in NITRD.
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NETWORKING AND INFORMATION TECHNOLOGY EDUCATION

While ED was listed as one of the original agencies in the 1991
statute establishing the program, their involvement in NITRD has
been limited. The Committee encourages ED to become an active
participant in the Social, Economic, and Workforce Implications of
IT and IT Workforce Development Coordinating Group (SEW) of
the NITRD Subcommittee. The Committee is especially concerned
by ED’s lack of engagement in light of the PCAST finding that NIT
curricula generally, and computer science curricula specifically, are
inadequate to meet the needs of employers and students. Specifi-
cally, PCAST found that weak K-12 preparation in science and
mathematics is a contributing factor in the declining number of
students entering computer science and computer engineering pro-
grams.

This trend is particularly troubling in light of the Bureau of
Labor Statistics (BLS) prediction of an increase of more than
800,000 jobs from 2006-2016 for all IT occupations, with an in-
crease of 38 percent for computer software engineers and 22 per-
cent for computer and information research scientists. In addition,
the BLS anticipates that the growth in IT occupations—24 percent
compared to 10 percent growth in all occupations—will occur in
spite of a predicted rise in the offshoring of certain IT jobs such as
computer programmers and computer support specialists.

Overall NITRD investment in K-16 educational activities is
small and principally provided by NSF. The Committee feels
NITRD should play a key role in strengthening computer science
education, particularly at the K-12 level. In general, few students
have the opportunity to take engaging and rigorous computer
science classes in high school and few opportunities exist for teach-
er professional development. The Committee encourages the
NITRD agencies to reinvigorate SEW and consider ways to improve
the planning and coordination of the program’s education compo-
nent.

The Committee recognizes the key role NSF has played in NIT
education, specifically computer science education, and notes that
the Broadening Participating in Computing program has been ac-
tively addressing diversity concerns by supporting innovative meth-
ods, frameworks, and strategies to improve the recruitment and re-
tention of underrepresented groups. The Committee applauds the
efforts of NSF to reform the Advanced Placement Computer
Science course. However, the Committee believes that NSF could
do even more to improve the learning and teaching of computer
science by broadening the scope of existing programs, including the
Math and Science Partnership program, the Robert Noyce Scholar-
ship program, and the Course, Curriculum, and Laboratory Im-
provement program.

STRATEGIC PLAN

The Committee expects the strategic plan to be a useful guide for
setting program priorities and estimating time scales for reaching
program objectives. The Committee expects that the plan will ex-
plain how the near-term objectives will be met, including expected
milestones and metrics for the assessment of progress. Further-
more, the Committee intends for the development of the plan to be
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informed by the research needs of industry and academia and ex-
pects the NCO to actively solicit stakeholder input through meet-
ings, requests for information and other appropriate means.

Some areas of the program have developed detailed R&D plans.
Specifically, the Federal Plan for High-End Computing was pub-
lished in 2004, the Federal Plan for Cyber Security and Informa-
tion Assurance R&D was published in 2006, the Federal Plan for
Advanced Networking Research and Development was published in
2008, and most recently, Harnessing the Power of Digital Data for
Science and Society was published in January. The Committee ap-
plauds these efforts by the NITRD Subcommittee, but is dis-
appointed that the subsequent implementation roadmaps have not
been produced. The Federal Plans themselves call for the develop-
ment of roadmaps and the Committee encourages the NITRD Sub-
committee to establish a formal process and schedule for creating
and updating the roadmaps. In addition, the roadmaps should be
aligned with the program’s strategic plan and overall objectives.

RESEARCH IN AREAS OF NATIONAL IMPORTANCE

The Committee encourages the NITRD agencies to identify a few
focused research and development areas for which large-scale,
multi-agency projects or activities would be appropriate and have
the potential to provide significant contributions to national eco-
nomic competitiveness or benefit society in other ways. The areas
selected could be more speculative and risky basic research oppor-
tunities that have the potential to offer substantial payoff and
therefore justify the investment and risk.

The NITRD agencies are responsible for selecting the research
areas to pursue, with advice from the NITRD Advisory Committee.
The Committee intends that the areas selected have relevance to
the mission responsibilities of more than one agency so that the
level of resources provided will enable multiple projects and a vari-
ety of modes of research to be supported, including multiple inves-
tigator awards and interdisciplinary research centers. The Com-
mittee has not designated particular research areas that must be
selected, but encourages the NITRD agencies to consider multi-
agency NIT research activities that can contribute to advances in
healthcare, energy, education and the environment. The Committee
intends that the agencies treat planning and reporting on research
areas under this section in a similar manner to the program com-
ponent areas.

CYBER-PHYSICAL SYSTEMS

One of the top recommendations of PCAST was for new research
investment in the area of computer-driven systems connected with
the physical world—also called embedded, engineered, or cyber-
physical systems (CPS). CPS are already in widespread use, but
growing demand for new capabilities and applications will require
significant technical advances. Such systems can be difficult and
costly to design, build, test, and maintain. There is evidence that
CPS will be an area of international economic competition. For ex-
ample, the European Union’s Advanced Research and Technology
for Embedded Intelligence and Systems (ARTEMIS) program, fund-
ed by a public-private investment of 5.4 billion euros (over $7 bil-
lion in mid-2007 dollars) between 2007 and 2013, is pursuing R&D
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to achieve “world leadership in intelligent electronic systems” by
2016. The Committee agrees with the PCAST recommendation and
encourages new investment in CPS in accordance with section 3.

NITRD ADVISORY COMMITTEE

The NITRD Advisory Committee was originally established by
P.L. 102-194 to review, assess and make recommendations regard-
ing the administration, priorities, and content of the program. In
the last Administration this function was assigned by the President
to PCAST. The Committee believes the responsibilities assigned to
the NITRD Advisory Committee are such that a high-level advisory
committee with the broad policy role of PCAST cannot adequately
provide the degree of attention and focused technical expertise re-
quired for detailed assessments of the functioning and pro-
grammatic content of the program. However, the Committee recog-
nizes the benefits of having a straightforward pathway for pro-
viding advice to the President on national technology issues, sci-
entific research priorities, and math and science education. Con-
sequently, the Committee has specified that the NITRD Advisory
Committee will be co-chaired by appropriate members of PCAST
with the remaining membership composed of subject matter ex-
perts with collective expertise spanning the full range of activities
authorized under the program.

The Committee expects the Advisory Committee to provide rec-
ommendations on the content of the strategic plan and to make rec-
ommendations for areas of research to be pursued by the NITRD
agencies in accordance with section 3 of the bill. In addition, the
Committee encourages the Advisory Committee to consult with
subject matter experts in instances when sufficient expertise does
not exist on the Advisory Committee and to convene public meet-
ings to gather information from all communities of interest regard-
ing NIT R&D in order to assist it in its assessments of the prior-
ities and content of the program.

IX. CoSsT ESTIMATE

A cost estimate and comparison prepared by the Director of the
Congressional Budget Office under section 402 of the Congressional
Budget Act of 1974 has been timely submitted to the Committee on
Science and Technology prior to the filing of this report and is in-
cluded in Section X of this report pursuant to House Rule XIII,
clause 3(c)(3).

H.R. 2020 does not contain new budget authority, credit author-
ity, or changes in revenues or tax expenditures. Assuming that the
sums authorized under the bill are appropriated, H.R. 2020 does
authorize additional discretionary spending, as described in the
Congressional Budget Office report on the bill, which is contained
in Section X of this report.

X. CONGRESSIONAL BUDGET OFFICE COST ESTIMATE
H.R. 2020—Networking and Information Technology Research and
Development Act of 2009

H.R. 2020 would expand the activities of the Networking and In-
formation Technology Research and Development (NITRD) pro-
gram, which coordinates the federal government’s advanced com-
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puting, networking, and software development goals. The bill
would codify the activities of the program’s existing national coordi-
nation office. Activities currently include creating a strategic plan,
soliciting input from various stakeholders, and coordinating peri-
odic reviews of agencies’ information technology activities. H.R.
2020 also would require the director of the program to evaluate
and make recommendations on new projects of national importance
related to high-performance computing. Finally, the legislation
would require that a task force of industry and academic experts
develop certain information technology systems.

Based on information from the NITRD program office, CBO esti-
mates that implementing H.R. 2020 would cost about $500,000 an-
nually, subject to the availability of appropriated funds. That
amount includes the costs to support the task force and lead the
evaluation of high-performance computing. Enacting the bill would
not affect direct spending or revenues.

H.R. 2020 contains no intergovernmental or private-sector man-
dates as defined in the Unfunded Mandates Reform Act and would
not affect the budgets of state, local, or tribal governments.

The CBO staff contact for this estimate is Leigh Angres. The es-
timate was approved by Peter H. Fontaine, Assistant Director for
Budget Analysis.

XI. CoMPLIANCE WITH PuBLIC LAwW 104—4

H.R. 2020 contains no unfunded mandates.

XII. COMMITTEE OVERSIGHT FINDINGS AND RECOMMENDATIONS

The oversight findings and recommendations of the Committee
on Science and Technology are reflected in the body of this report.

XIII. STATEMENT ON GENERAL PERFORMANCE (GOALS AND
OBJECTIVES

Pursuant to clause 3(c) of House Rule XIII, the goals of H.R.
2020 are to strengthen the planning and coordination mechanisms
of the interagency Networking and Information Technology Re-
search and Development (NITRD) program; to update the research
content of the program; to ensure adequate stakeholder input into
program planning; and to authorize the NITRD national coordina-
tion office to provide technical and administrative support to par-
ticipating agencies and to serve as the primary point of contact and
outreach on Federal networking and information technology activi-
ties.

XIV. CONSTITUTIONAL AUTHORITY STATEMENT

Article I, section 8 of the Constitution of the United States
grants Congress the authority to enact H.R. 2020.

XV. FEDERAL ADVISORY COMMITTEE STATEMENT

H.R. 2020 does not establish nor authorize the establishment of
any advisory committee.
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XVI. CONGRESSIONAL ACCOUNTABILITY ACT

The Committee finds that H.R. 2020 does not relate to the terms
and conditions of employment or access to public services or accom-
modations within the meaning of section 102(b)(3) of the Congres-
sional Accountability Act (Public Law 104-1).

XVII. EARMARK IDENTIFICATION

H.R. 2020 does not contain any congressional earmarks, limited
tax benefits, or limited tariff benefits as defined in clause 9(d), 9(e),
or 9(f) of rule XXI.

XVIII. STATEMENT ON PREEMPTION OF STATE, LOCAL, OR TRIBAL
Law

This bill is not intended to preempt any state, local, or tribal law.

XIX. CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED

In compliance with clause 3(e) of rule XIII of the Rules of the
House of Representatives, changes in existing law made by the bill,
as reported, are shown as follows (existing law proposed to be omit-
ted is enclosed in black brackets, new matter is printed in italic,
existing law in which no change is proposed is shown in roman):

HIGH-PERFORMANCE COMPUTING ACT OF 1991

* * * * * * *

SEC. 3. PURPOSES.

The purposes of this Act are to help ensure the continued leader-
ship of the United States in [high-performance computingl net-
working and information technology and its applications by—

(1) expanding Federal support for research, development,
and application of [high-performance computingl networking
and information technology in order to—

(A) expand the number of researchers, educators, and
students with training in [high-performance computingl
networking and information technology and access to
[high-performance computingl networking and informa-
tion technology resources;

* * & * * * &

(F) provide for the application of [high-performance com-
putingl networking and information technology to Grand
Challenges;

& & kS kS & & kS

(2) improving the interagency planning and coordination of
Federal research and development on [high-performance com-
puting and] networking and information technology and maxi-
mizing the effectiveness of the Federal Government’s [high-
performance computing network] networking and information
technology research and development programs;

* * k & * * *k
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SEC. 4. DEFINITIONS.
As used in this Act, the term—

(1) “cyber-physical systems” means physical or engineered sys-
tems whose networking and information technology functions
and physical elements are deeply integrated and are actively
connected to the physical world through sensors, actuators, or
other means to perform monitoring and control functions;

[(D] 2) “Director” means the Director of the Office of
Science and Technology Policy;

[(2)] (3) “Grand Challenge” means a fundamental problem
in science or engineering, with broad economic and scientific
impact, whose solution will require the application of high-per-
formance computing resources and multidisciplinary teams of
researchers;

[(3)]1 (4) “[high-performance computing] networking and in-
formation technology” means advanced computing, communica-
tions, and information technologies, including [supercomputerl
high-end computing systems, high-capacity and high-speed net-
works, special purpose and experimental systems, applications
and systems software, and the management of large data sets;

[(4)] (5) “Internet” means the international computer net-
Worllz of both Federal and non-Federal interoperable data net-
works;

[(5)] (6) “Network” means a computer [network referred to
as the National Research and Education Network established
under section 102;] network, including advanced computer net-
works of Federal agencies and departments;

[(6)] (7) “Program” means the [National High-Performance
Computing Programl networking and information technology
research and development program described in section 101;
and

[(7)] (8 “Program Component Areas” means the major sub-
ject areas under which related individual projects and activi-
ties carried out under the Program are grouped.

* * & * * * &

TITLE I—[HIGH-PERFORMANCE COMPUTING] NET-
WORKING AND INFORMATION TECHNOLOGY RE-
SEARCH AND DEVELOPMENT

SEC. 101. NATIONAL [HIGH-PERFORMANCE COMPUTING] NET-
WORKING AND INFORMATION TECHNOLOGY RESEARCH
AND DEVELOPMENT PROGRAM.

(a) [NATIONAL HIGH-PERFORMANCE COMPUTING] NETWORKING
AND INFORMATION TECHNOLOGY RESEARCH AND DEVELOPMENT PRO-
GRAM.—(1) The President shall implement a [National High-Per-
formance Computing Program] networking and information tech-
nology research and development program, which shall—

(A) provide for long-term basic and applied research on
[high-performance computing, including networkingl net-
working and information technology;

(B) provide for research and development on, and demonstra-
tion of, technologies to advance the capacity and capabilities of
[high-performancel high-end computing and networking sys-
tems, and related software;



18

(C) provide for sustained access by the research community
throughout the United States to [high-performancel high-end
computing and networking systems that are among the most
advanced in the world in terms of performance in solving sci-
entific and engineering problems, including provision for tech-
nical support for users of such systems;

* * & * * * &

(G) provide for the technical support of, and research and de-
velopment on, [high-performancel high-end computing sys-
tems and software required to address Grand Challenges;

(H) provide for educating and training additional under-
graduate and graduate students in software engineering, com-
puter science, computer and network security, applied mathe-
matics, library and information science, and computational
science; [and]

(I) provide for improving the security of computing and net-
working systems, including Federal systems, including pro-
viding for research required to establish security standards
and practices for these systemsl[.1;

(J) provide for increased understanding of the scientific prin-
ciples of cyber-physical systems and improve the methods avail-
able for the design, development, and operation of cyber-phys-
ical systems that are characterized by high reliability, safety,
and security; and

(K) provide for research and development on human-computer
interactions, visualization, and information management.

(2) The Director shall—

(A) establish the goals and priorities for Federal [high-per-
formance computingl networking and information technology
research, [development, networking,] development, and other
activities;

* & * * * & *

(C) provide for interagency coordination of Federal [high-
performance computingl networking and information tech-
nology research, [development, networking,] development, and
other activities undertaken pursuant to the Program;

* * *k & * * *k

(E) encourage and monitor the efforts of the agencies partici-
pating in the Program to allocate the level of resources and
management attention necessary to ensure that the strategic
plan under subsection (e) is developed and executed effectively
and that the objectives of the Program are met;

[(E)] (F) develop and maintain a research, development, and
deployment roadmap covering all States and regions for the
provision of [high-performancel high-end computing and net-
working systems under paragraph (1)(C); and

[(F)] (G) consult with academic, State, industry, and other
appropriate groups conducting research on and using [high-
performancel high-end computing.

(3) Tge annual report submitted under paragraph (2)(D) shall—

( ) k% sk

* * *k * * * k
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(C) describe the levels of Federal funding for the fiscal year
during which such report [is submitted,l is submitted, the lev-
els for the previous fiscal year, and the levels proposed for the
fiscal year with respect to which the budget submission ap-
plies, for [each Program Component Area;l each Program
Component Area and research area supported in accordance
with section 104;

(D) describe the levels of Federal funding for each agency
and department participating in the Program, and for [each
Program Component Area,] each Program Component Area
and research area supported in accordance with section 104, for
the fiscal year during which such report [is submitted,] is sub-
mitted, the levels for the previous fiscal year, and the levels pro-
posed for the fiscal year with respect to which the budget sub-
mission applies; [and]

(E) include a description of how the objectives for each Pro-
gram Component Area, and the objectives for activities that in-
volve multiple Program Component Areas, relate to the objec-
tives of the Program identified in the strategic plan required
under subsection (e);

(F) include—

(i) a description of the funding required by the National
Coordination Office to perform the functions specified
under section 102(b) for the next fiscal year by category of
activity;

(it) a description of the funding required by such Office
to perform the functions specified under section 102(b) for
the current fiscal year by category of activity; and

(iii) the amount of funding provided for such Office for
the current fiscal year by each agency participating in the
Program; and

[(E)] (G) include an analysis of the progress made toward
achieving the goals and priorities established for the Program
and the extent to which the Program incorporates the rec-
ommendations of the advisory committee established under
subsection (b).

(b) ADvisOrRY COMMITTEE.—(1) The President shall establish an
advisory committee on [high-performance computingl networking
and information technology, in which the co-chairs shall be mem-
bers of the President’s Council of Advisors on Science and Tech-
nology and with the remainder of the committee consisting of geo-
graphically dispersed non-Federal members, including representa-
tives of the research, education, and library communities, network
and related software providers, and industry representatives in the
Program Component Areas, who are specially qualified to provide
the Director with advice and information on [high-performance
computingl networking and information technology. The rec-
ommendations of the advisory committee shall be considered in re-
viewing and revising the Program. The advisory committee shall
provide the Director with an independent assessment of—

% * k % % * *k

(¢c) OFFICE OF MANAGEMENT AND BUDGET.—(1) Each Federal
agency and department participating in the Program shall, as part
of its annual request for appropriations to the Office of Manage-
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ment and Budget, submit a report to the Office of Management and
Budget which—

(A) identifies each element of its [high-performance com-
putingl networking and information technology activities
which contributes directly to the Program Component Areas or
benefits from the Program; and

* * * * * * *

(d) PERrIODIC REVIEWS.—The agencies identified in subsection
(@)(3)(B) shall—

(1) periodically assess the contents and funding levels of the
Program Component Areas and restructure the Program when
warranted, taking into consideration any relevant recommenda-
tions of the advisory committee established under subsection (b);
and

(2) ensure that the Program includes large-scale, long-term,
interdisciplinary research and development activities, including
activities described in section 104.

(e) STRATEGIC PLAN.—

(1) IN GENERAL.—The agencies identified in subsection
(a)(3)(B), working through the National Science and Technology
Council and with the assistance of the National Coordination
Office established under section 102, shall develop, within 12
months after the date of enactment of the Networking and In-
formation Technology Research and Development Act of 2009,
and update every 3 years thereafter, a 5-year strategic plan to
guide the activities described under subsection (a)(1).

(2) CONTENTS.—The strategic plan shall specify near-term
and long-term objectives for the Program, the anticipated time
frame for achieving the near-term objectives, the metrics to be
used for assessing progress toward the objectives, and how the
Program will—

(A) foster the transfer of research and development re-
sults into new technologies and applications for the benefit
of society, including through cooperation and collaborations
with networking and information technology research, de-
velopment, and technology transition initiatives supported
by the States;

(B) encourage and support mechanisms for interdiscipli-
nary research and development in networking and informa-
tion technology, including through collaborations across
agencies, across Program Component Areas, with industry,
with Federal laboratories (as defined in section 4 of the Ste-
venson-Wydler Technology Innovation Act of 1980 (15
U.S.C. 3703)), and with international organizations;

(C) address long-term challenges of national importance
for which solutions require large-scale, long-term, inter-
disciplinary research and development;

(D) place emphasis on innovative and high-risk projects
having the potential for substantial societal returns on the
research investment;

(E) strengthen all levels of networking and information
technology education and training programs to ensure an
adequate, well-trained workforce; and
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(F) attract more women and underrepresented minorities
to pursue postsecondary degrees in networking and infor-
mation technology.

(3) NATIONAL RESEARCH INFRASTRUCTURE.—The strategic plan
developed in accordance with paragraph (1) shall be accompanied
by milestones and roadmaps for establishing and maintaining the
national research infrastructure required to support the Program,
including the roadmap required by subsection (a)(2)(E).

(4) RECOMMENDATIONS.—The entities involved in developing the
strategic plan under paragraph (1) shall take into consideration the
recommendations—

(b)(A) (()if the advisory committee established under subsection
; an
(B) of the stakeholders whose input was solicited by the Na-
tional Coordination Office, as required under section 102(b)(3).

(5) REPORT TO CONGRESS.—The Director of the National Coordi-
nation Office shall transmit the strategic plan required under para-
graph (1) to the advisory committee, the Committee on Commerce,
Science, and Transportation of the Senate, and the Committee on
Science and Technology of the House of Representatives.

[SEC. 102. NATIONAL RESEARCH AND EDUCATION NETWORK.

[(a) ESTABLISHMENT.—As part of the Program, the National
Science Foundation, the Department of Defense, the Department of
Energy, the Department of Commerce, the National Aeronautics
and Space Administration, and other agencies participating in the
Program shall support the establishment of the National Research
and Education Network, portions of which shall, to the extent tech-
nically feasible, be capable of transmitting data at one gigabit per
second or greater by 1996. The Network shall provide for the link-
age of research institutions and educational institutions, govern-
ment, and industry in every State.

[(b) AcceEss.—Federal agencies and departments shall work with
private network service providers, State and local agencies, librar-
ies, educational institutions and organizations, and others, as ap-
propriate, in order to ensure that the researchers, educators, and
students have access, as appropriate, to the Network. The Network
is to provide users with appropriate access to high-performance
computing systems, electronic information resources, other re-
search facilities, and libraries. The Network shall provide access, to
the extent practicable, to electronic information resources main-
tained by libraries, research facilities, publishers, and affiliated or-
ganizations.

[(c) NETWORK CHARACTERISTICS.—The Network shall—

[(1) be developed and deployed with the computer, tele-
communications, and information industries;

[(2) be designed, developed, and operated in collaboration
with potential users in government, industry, and research in-
stitutions and educational institutions;

[(3) be designed, developed, and operated in a manner which
fosters and maintains competition and private sector invest-
ment in high-speed data networking within the telecommuni-
cations industry;

[(4) be designed, developed, and operated in a manner which
promotes research and development leading to development of
commercial data communications and telecommunications
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standards, whose development will encourage the establish-
ment of privately operated high-speed commercial networks;

[(5) be designed and operated so as to ensure the continued
application of laws that provide network and information re-
sources security measures, including those that protect copy-
right and other intellectual property rights, and those that con-
trol access to data bases and protect national security;

[(6) have accounting mechanisms which allow users or
groups of users to be charged for their usage of copyrighted
materials available over the Network and, where appropriate
and technically feasible, for their usage of the Network;

[(7) ensure the interoperability of Federal and non-Federal
computer networks, to the extent appropriate, in a way that al-
lows autonomy for each component network;

[(8) be developed by purchasing standard commercial trans-
mission and network services from vendors whenever feasible,
and by contracting for customized services when not feasible,
in order to minimize Federal investment in network hardware;

[(9) support research and development of networking soft-
ware and hardware; and

[(10) serve as a test bed for further research and develop-
ment of high-capacity and high-speed computing networks and
demonstrate how advanced computers, high-capacity and high-
speed computing networks, and data bases can improve the na-
tional information infrastructure.

[(d) DEFENSE ADVANCED RESEARCH PROJECTS AGENCY RESPONSI-
BILITY.—As part of the Program, the Department of Defense,
through the Defense Advanced Research Projects Agency, shall
support research and development of advanced fiber optics tech-
nology, switches, and protocols needed to develop the Network.

[(e) INFORMATION SERVICES.—The Director shall assist the Presi-
dent in coordinating the activities of appropriate agencies and de-
partments to promote the development of information services that
could be provided over the Network. These services may include
the provision of directories of the users and services on computer
networks, data bases of unclassified Federal scientific data, train-
ing of users of data bases and computer networks, access to com-
mercial information services for users of the Network, and tech-
nology to support computer-based collaboration that allows re-
searchers and educators around the Nation to share information
and instrumentation.

[(f) USE oF GRANT FUNDS.—AIll Federal agencies and depart-
ments are authorized to allow recipients of Federal research grants
to use grant moneys to pay for computer networking expenses.

[(g) REPORT TO CONGRESS.—Within one year after the date of en-
actment of this Act, the Director shall report to the Congress on—

[(1) effective mechanisms for providing operating funds for
the maintenance and use of the Network, including user fees,
industry support, and continued Federal investment;

[(2) the future operation and evolution of the Network;

[(3) how commercial information service providers could be
charged for access to the Network, and how Network users
could be charged for such commercial information services;
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[(4) the technological feasibility of allowing commercial infor-
mation service providers to use the Network and other feder-
ally funded research networks;

[(5) how to protect the copyrights of material distributed
over the Network; and

[(6) appropriate policies to ensure the security of resources
available on the Network and to protect the privacy of users
of networks.]

SEC. 102. NATIONAL COORDINATION OFFICE.

(a) ESTABLISHMENT.—The Director shall establish a National Co-
ordination Office with a Director and full-time staff.

(b) FUNCTIONS.—The National Coordination Office shall—

(1) provide technical and administrative support to—

(A) the agencies participating in planning and imple-
menting the Program, including such support as needed in
the development of the strategic plan under section 101(e);
and

(B()b) the advisory committee established under section
101(b);

(2) serve as the primary point of contact on Federal net-
working and information technology activities for government
organizations, academia, industry, professional societies, State
computing and networking technology programs, interested cit-
izen groups, and others to exchange technical and pro-
grammatic information;

(3) solicit input and recommendations from a wide range of
stakeholders during the development of each strategic plan re-
quired under section 101(e) through the convening of at least 1
workshop with invitees from academia, industry, Federal lab-
oratories, and other relevant organizations and institutions;

(4) conduct public outreach, including the dissemination of
findings and recommendations of the advisory committee, as
appropriate; and

(5) promote access to and early application of the tech-
nologies, innovations, and expertise derived from Program ac-
tivities to agency missions and systems across the Federal Gov-
ernment and to United States industry.

(c) SOURCE OF FUNDING.—

(1) IN GENERAL.—The operation of the National Coordination
Office shall be supported by funds from each agency partici-
pating in the Program.

(2) SPECIFICATIONS.—The portion of the total budget of such
Office that is provided by each agency for each fiscal year shall
be in the same proportion as each such agency’s share of the
total budget for the Program for the previous fiscal year, as
specified in the report required under section 101(a)(3).

& * % ES & * %
SEC. 104. LARGE-SCALE RESEARCH IN AREAS OF NATIONAL IMPOR-
TANCE.

(a) IN GENERAL.—The Program shall encourage agencies identi-
fied in section 101(a)(3)(B) to support large-scale, long-term, inter-
disciplinary research and development activities in networking and
information technology directed toward application areas that have
the potential for significant contributions to national economic com-
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petitiveness and for other significant societal benefits. Such activi-
ties, ranging from basic research to the demonstration of technical
solutions, shall be designed to advance the development of research
discoveries. The advisory committee established under section 101(b)
shall make recommendations to the Program for candidate research
and development areas for support under this section.

(b) CHARACTERISTICS.—

(1) IN GENERAL.—Research and development activities under
this section shall—

(A) include projects selected on the basis of applications
for support through a competitive, merit-based process;

(B) involve collaborations among researchers in institu-
tions of higher education and industry, and may involve
nonprofit research institutions and Federal laboratories, as
appropriate;

(C) when possible, leverage Federal investments through
collaboration with related State initiatives; and

(D) include a plan for fostering the transfer of research
discoveries and the results of technology demonstration ac-
tivities, including from institutions of higher education and
Federal laboratories, to industry for commercial develop-
ment.

(2) COST-SHARING.—In selecting applications for support, the
agencies shall give special consideration to projects that include
cost sharing from non-Federal sources.

(3) AGENCY COLLABORATION.—If 2 or more agencies identified
in section 101(a)(3)(B), or other appropriate agencies, are work-
ing on large-scale research and development activities in the
same area of national importance, then such agencies shall
strive to collaborate through joint solicitation and selection of
applications for support and subsequent funding of projects.

(4) INTERDISCIPLINARY RESEARCH CENTERS.—Research and
development activities under this section may be supported
through interdisciplinary research centers that are organized to
investigate basic research questions and carry out technology
demonstration activities in areas described in subsection (a).
Research may be carried out through existing interdisciplinary
centers, including those authorized under section 7024(b)(2) of
the America COMPETES Act (Public Law 110-69; 42 U.S.C.
18620-10).

SEC. 105. UNIVERSITY/INDUSTRY TASK FORCE.

(a) ESTABLISHMENT.—Not later than 180 days after the date of
enactment of the Networking and Information Technology Research
and Development Act of 2009, the Director of the National Coordi-
nation Office established under section 102 shall convene a task
force to explore mechanisms for carrying out collaborative research
and development activities for cyber-physical systems, including the
related technologies required to enable these systems, through a con-
sortium or other appropriate entity with participants from institu-
tions of higher education, Federal laboratories, and industry.

(b) FUNCTIONS.—The task force shall—

(1) develop options for a collaborative model and an organi-
zational structure for such entity under which the joint research
and development activities could be planned, managed, and
conducted effectively, including mechanisms for the allocation
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of resources among the participants in such entity for support
of such activities;

(2) propose a process for developing a research and develop-
ment agenda for such entity, including objectives and mile-
stones;

(3) define the roles and responsibilities for the participants
from institutions of higher education, Federal laboratories, and
industry in such entity;

(4) propose guidelines for assigning intellectual property
rights znd for the transfer of research results to the private sec-
tor; an

(5) make recommendations for how such entity could be fund-
ed from Federal, State, and non-governmental sources.

(¢) CoMPOSITION.—In establishing the task force under subsection
(a), the Director of the National Coordination Office shall appoint
an equal number of individuals from institutions of higher edu-
cation and from industry with knowledge and expertise in cyber-
physical systems, of which 2 may be selected from Federal labora-
tories.

(d) REPORT.—Not later than 1 year after the date of enactment of
the Networking and Information Technology Research and Develop-
ment Act of 2009, the Director of the National Coordination Office
shall transmit to the Committee on Commerce, Science, and Trans-
portation of the Senate and the Committee on Science and Tech-
nology of the House of Representatives a report describing the find-
ings and recommendations of the task force.

TITLE II—AGENCY ACTIVITIES

SEC. 201. NATIONAL SCIENCE FOUNDATION ACTIVITIES.
(a) GENERAL RESPONSIBILITIES.—As part of the Program de-
scribed in title I—

(1) the National Science Foundation shall provide computing
and networking infrastructure support for all science and engi-
neering disciplines, and support basic research and human re-
source development in all aspects of [high-performance com-
puting and advanced high-speed computer networking;] net-
working and information research and development;

(2) the National Science Foundation shall use its existing pro-
grams, in collaboration with other agencies, as appropriate, to
itmprove the teaching and learning of networking and informa-
tion technology at all levels of education and to increase partici-
pation in networking and information technology fields, includ-
ing by women and underrepresented minorities;

[(2)] (3) to the extent that colleges, universities, and librar-
ies cannot connect to the Network with the assistance of the
private sector, the National Science Foundation shall have pri-
mary responsibility for assisting colleges, universities, and li-
braries to connect to the Network;

[(3)] (4) the National Science Foundation shall serve as the
primary source of information on access to and use of the Net-
work; and

[(4)] (5) the National Science Foundation shall upgrade the
National Science Foundation funded network, assist regional
networks to upgrade their capabilities, and provide other Fed-
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eral departments and agencies the opportunity to connect to
the National Science Foundation funded network.

* * * * * * *

SEC. 202. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION AC-
TIVITIES.

(a) GENERAL RESPONSIBILITIES.—As part of the Program de-
scribed in title I, the National Aeronautics and Space Administra-
tion shall conduct basic and applied research in [high-performance
computing] networking and information technology, particularly in
the field of computational science, with emphasis on aerospace
sciences, earth and space sciences, and rem